Study design: Retrospective analysis of data of those patients who underwent a percutaneous transpedicular biopsy at our hospital was done. All patients had a bony lesion in a vertebra (thoracic, lumbar, sacrum) without a soft tissue component around the bone and neurodeficit.
INTRoDuCTIoN
Adequate treatment of spinal lesions requires formu lation of diagnosisbest achieved by a tissue biopsy when all attempts at diagnosis fail by noninvasive methods. More often these lesions represent the disease process that originated elsewhere. 1 Open biopsy is considered to be the gold standard with 98% accuracy. 2 Craig 3 in 1956 developed the technique and needle for core biopsy (open) of the vertebrae, by a paravertebral approach, but it was associated with significant hemorrhage and few incidences of root damage.
Other complications of open biopsy that have been quoted include skin, bone, and softtissue problems (prevalence 17%), the risk of a diagnostic error (prevalence 18%), and the risk of missing a small lesion. 4 However, percutaneous tech nique can avoid the morbidity of the procedure giving similar results. Stringham et al 5 showed percutaneous biopsy to be more cost effective and less invasive than the open biopsy. Percutaneous CT-guided fine needle biopsy is technically difficult in intraosseous lesions leading to frequent inconclusive results and hence the necessity of wide bore needle biopsy. The procedure can be done under local anesthesia with or without sedation. Ottolenghi 6 in 1955 described results of the large series of percutaneous needle biopsy (n = 1061) which included 204 vertebral bodies and quoted an overall positivity rate of 84.35% for the procedure. Fyfe et al 7 showed that needle biopsy with core diameter more than 2 mm had high degree of diagnostic accuracy.
MATeRIALS AND MeTHoDS
Retrospective analysis of data of 26 patients who under went a percutaneous transpedicular biopsy at our hospital was done. All patients had a bony lesion in a vertebra (thoracic, lumbar, saccrum) without a soft tissue component around the bone and without any neuro deficit. Those cases which had associated soft tissue component/abscess/collection were excluded because they were considered more suitable for CTguided aspiration. The cases with any impending instability were also excluded 26 cases (15 females and 11 males) were included in the study. Mean age was 58.8 years.
All patients had undergone preoperative skiagrams, CT scan and MRI. Additional investigations like bone scan, blood tests (CRP/protein electrophoresis, etc.) were done whenever indicated. The most common level involved was L1 (n = 5) (Graph 1). Transpedicular biopsy was used as a diagnostic procedure in all cases where the routine screening tests (biochemical/clinical/radiological) were inconclusive for any definitive diagnosis. There were three cases which also had adjacent level changes on MRI/collapses on skiagram. In these cases, the vertebral level which showed maximum change on MRI and/or CT was considered.
All cases were done by infiltrating xylocaine 2% into skin, subcutaneous tissue and periosteum. Intra venous sedation with propofol and fentanyl was used in 11 patients in addition to xylocaine.
Patients were positioned prone on the table with hips and knees in 30 to 40º flexion over bolsters. The side of insertion of the needle was guided by the location of pathology. Level was identified under fluoroscopy and marked. Skin was incised with an eleven number skin knife. Eleven gauge disposable Jamshidi (vertebroplasty) needle was used. The needle was introduced into the pedicle under fluoroscopic guidance ( Fig. 1) and was directed to the area of pathology if visible under fluoroscopy, otherwise we tried to advance the needle to that part of vertebral body that contained the lesion as depicted by preoperative investigation (CT, MRI). The stylet was withdrawn from needle once the edge of the lesion or pediclebody junction was reached and the needle was advanced further. The needle was withdrawn and the biopsy obtained was inspected macros copically with respect to the nature and the amount of tissue collected. This procedure was repeated 2 to 3 times. If the biopsy collected was not satisfactory, then additional instruments like curette and pituitary forceps can be introduced through the same incision to get additional biopsy material. We used this method in three of our patients (Fig. 2) . The biopsy obtained was sent for his topathology. All patients were discharged the next day except one case which developed transient neurodeficit.
ReSuLTS
The plain skiagrams were negative in 4 out of 26 cases (15.3%). These skiagrams did not show any osteolytic/ osteoblastic lesion nor did they show any loss of height or trabeculations. Five cases (19.2%) showed loss of trabeculae only. Out of the remaining 17 cases, 10 cases (38.4%) showed mild wedging (loss of upto 25% height anteriorly) which could be appreciated better by compar ing them with adjacent vertebrae. Seven cases (26.9%) showed significant wedging (> 25% loss of height).
MRI findings were uniformly present as hypointen sity in T1 and hyperintense signal in T2 and STIR in all the cases (100%). CT scan was more descriptive than skiagram/MRI with respect to localization of the main focus of lesion and helped to plan the track of biopsy.
The center of the lesion/lesion was present in anterior/center body in 23 cases (88.4%). It was present in Jpmer pedicle body junction in two cases (7.6%), anterior part of pedicle in 1 cases (3.8%). Based on the location, the appropriate area from which biopsy needs to be taken was planned preoperatively and needle was progressed to same area under fluoroscopic control. The biopsy material obtained was considered ade quate if there was a track of tissue containing normal bone and fleshy mass (pathological bone/tissue). If this cylin drical tissue was not obtained, attempts were made to gather such tissue by altering the direction of the needle. We were able to attain tissue in first 2 to 3 attempts in 21 cases (75%), 3 (10.7%) cases required needles to be reinserted more than 3 times. Attempts to insert needle was abandoned if no satisfactory tissue was obtained even after 4th attempt. In that case, we used additional instruments (curette, disk forceps) through the same incision (Fig. 2) . We used additional instruments in 4 cases (14.2%).
• Overview: Positive diagnosis was achieved in 23 out of 26, i.e. 88.4% of cases (adequacy). Out of 26, there were 13 cases of malignancies (50%), 8 cases of tuberculosis (30.7%), 2 cases of osteoporosis (7.6%) and biopsy was inconclusive in 3 (11.5%) cases. Of the 13 malignancies, 7 cases were of metastasis (53.8%), 5 cases of plasmo cytoma (38.4%) and 1 case of lymphoma (7.6%). The 7 cases of metastasis histologically were secondary carcinomas in 5 (71.4%) and, papillary carcinoma and adenocarcinoma in one (14.2%) each. We were able to obtain diagnosis in all the patients in which additional instrumentation was used. Also, in cases which had multiple collapses, the idea of obtaining a biopsy from the lesion which showed maximum changes on MRI was also successful in all the cases (n = 3).
• Inconclusive results: Of the 3 inconclusive results one patient improved with a trial of ATD and that was continued for 12 months. At the end of 12 months patient had good healing radiologically with remi ssion of clinical symptoms and inflammatory markers (total and differential leukocyte counts, ESR and CRP) completely.
One patient underwent open biopsy and turned out to be secondary carcinoma. One patient refused to undergo any further procedure and was lost to followup.
• Complications: No major complications were encoun tered. Nine patients (34.6%) had mild postoperative pain which was managed with analgesics. One patient who had a lesion at D8 showed transient neuro logical deficit in form of monoparesis of the lower limb of the same side from which the biopsy was being taken. The patient was given injection methylpred nisolone 1 gm postoperative and was taken for CT and MRI which did not show any breach/fracture of medial cortex of the pedicle or any cord injury. Patient was discharged with improving monoparesis on 6th day which recovered completely in 6 weeks. There were no cases of hematoma formation or secondary infection. The patient's histopathology was suggestive of tuberculosis. Patient was accordingly put on ATT for 1 year and improved completely.
DISCuSSIoN
More often than not many diseases present only by a vertebral lesion with all attempts at diagnosis failing by routine screening tests. In such cases transpedicular biopsy is a potentially viable procedure providing affec tive diagnosis. It can be done as a day care procedure under local anesthesia (with or without sedation) with reasonable safety. Skiagrams were reported normal in 4 cases with additional 5 cases having only trabecular loss. These cases were only diagnosed when MRI was used as next investigation. Therefore, high suspicion is needed when ever a patient presents with backpain of long duration with night pains otherwise with plain skiagrams may be false negative in 15.3% of the cases and findings may Fyfe et al in a cadaveric study found that diagnostic yield increased from 50 to 90% while using needled with core diameter of 2 mm which was attributed to the crush effect of the smaller diameter needles on the bone tissue. 7 Logan et al 9 found increased accuracy in association with core biopsy as compared with fineneedle sampling. The patients with sclerotic lesions cannot undergo biopsy with fine needles. 10, 11 We used 11 gauge disposable Jamshidi (Vertebroplasty) needle was used which has an internal diameter of 2.3 mm and an outer diameter of 3 mm. However, if it was found that the biopsy obtained by this needle was insufficient, use of additional instrumentation was considered and proved beneficial. In our series in we were able to obtain diagnosis in all 4 cases in which additional instrumen tation was used. The use of additional instrumentation in our series was not associated with any increase in complication rate or any postoperative pain. In case of multiple lesions (n = 3), the level which showed maxi mum changes on MRI was considered for biopsy. In these, we were also were able to get a positive diagnosis in all of the cases which were osteoporotic collapse, tuberculosis and NHL. In those cases in which we were unable to make a histological diagnosis, all had bright signals on T2 with minimal changes on CT. The cases where both CT and MRI were considered together were more effective in giving a positive histological diagnosis rather than MRI alone. Paraspinal approach has been classically described as a routine method of obtaining vertebral biopsy. 8, 10, 1214 The complications associated with paraspinal approach is more pronounced in thoracic spine with incidences of pneumothorax in 4 to 11% of patients and incidences of radicular pain, nerve root injury and hematoma formation. 15 Moreover, intact lateral cortex cannot be penetrated by this approach. Many studies have shown that transpedicular biopsy if done with caution obviates many of these complications. 1416 Jelinek et al 15 in his study on 32 patients concluded that transpedicular biopsy of deep vertebral body lesions using a bone biopsy needle under computed tomography or fluoros copy guidance can be performed safely and efficaciously as an out patient procedure. The bleeding through the needle, which may sometimes occur, can be easily controlled by gelfoam packing. 17, 18 CT guided FNAC is more suitable for soft tissue com ponent of the vertebral lesion; however it is difficult to get aspirate from the bone. Even if we are able to get aspirate or biopsy with a smaller needle from the vertebra, it tends to produce more smears rather than true biopsy and due to crush effect, obscures the histological diagnosis. Large diameter needles tend to produce artefacts on CT scan and tend to obscure the anatomy. Nourbaksh et al 2 in his metaanalysis found that studies done with CT guidance showed slightly higher rates for adequacy (92.6% compared with 90.1%, p = 0.40) and accuracy (90.2% compared with 88.1%, p = 0.59) in comparison with fluoroscopy, which although were statistically insignificant. Adequacy has been defined as percentage of those biopsies with which a diagnosis can be made and hence includes true positives and true negatives (normal biopsy). 2 Accuracy is the percentage of biopsy reports that are confirmed either after surgery, on the basis of an open biopsy, in response to treatment, or at the time of followup; thus, accuracy is equal to the truepositive rate plus the truenegative rate. Previous studies have showed a high overall accuracy for biopsy of primary and secondary tumors, accuracy between 82 and 94%. 15 The adequacy and accuracy achieved in our study was 88.4 and 100% respectively. Transpedicular fluoroscopic guided biopsy can give good results and may avoid wrong treatment on empi rical basis or delay in treatment. All the cases which were subsequently diagnosed as tuberculosis with histo pathology of tuberculosis which did not have any asso ciated paravertebral abscess. Even biochemical markers were not conclusive in 4 out of 8 (50%) cases. These cases were diagnosed only by biopsy and all showed adequate resolution (clinical/radiological/biochemical) at the end of 1 year. Likewise, out of the malignancy cases, 3 out of 14 cases had raised biochemical markers (ESR and CRP) with positive history of weight loss and night sweats but in biopsy they turned out to be metastasis in 2 and lymphoma in one.
CoNCLuSIoN
Percutaneous biopsy under fluoroscopic guidance by transpedicular approach is safe and gives high adequacy (88.4%) without significant complications that are associ a ted with open and paraspinal techniques. It can safely be performed as an out patient procedure. It also reduces the risk of wrong diagnosis and prevents delay in appropriate treatment. It therefore is a very good and effective procedure for occult vertebral lesions presen ting without any soft tissue component. In patients with Jpmer multiple collapses/signal intensity changes on MRI, the level with maximum changes on MRI and CT should be considered for biopsy.
